Determ ining the presence or absence of neurovascular involvement by a malignant musculoskeletal neoplasm is an important aspect of local tumor staging. This article discusses issues concerning such assessments made by diagnostic imaging techniques, including factors inherent to the patient and those related to imaging technology. The distinction between tumor contact and tumor encasement is emphasized and illustrated. O ne of the m ajor contributions of imaging to the m anagement of a patient w ith sarcom a is in de® ning the local extent of the tumor. By providing the team of treating physicians with an accurate assessm ent of the various osseous, articular, m uscular and neurovascular structures that are contacted or invaded by tum or, the radiologist can help to maxim ize the success of subsequent interventions while m inim izing the am ount of tissue (and function) that is rem oved.
O ne of the m ajor contributions of imaging to the m anagement of a patient w ith sarcom a is in de® ning the local extent of the tumor. By providing the team of treating physicians with an accurate assessm ent of the various osseous, articular, m uscular and neurovascular structures that are contacted or invaded by tum or, the radiologist can help to maxim ize the success of subsequent interventions while m inim izing the am ount of tissue (and function) that is rem oved. 1± 4 The presence of neurovascular invasion can have therapeutic and prognostic implications. Unfortunately, several factors lim it the radiologic assessm ent of neurovascular structures:
(1) Arteries, veins and especially nerves are sm all structures, placing great demands on im aging studies to depict the structures and their relationship to a tum or. (2) M ost peripheral nerves tend to`blend in' visually with adjacent m uscles on C T and m agnetic resonance im aging (M RI). Only the larger peripheral nerves are generally identi® able as discrete structures on these im aging studies; the location of other nerves is generally inferred based on their expected location and relationship to adjacent structures. niques such as C T and M RI can demonstrate w hether a tum or is close to or in contact w ith a neurovascular structure (Fig. 1 ), but usually cannot differentiate m ere contact, adherence or subtle invasio n (Fig. 2) . Gross encasem ent of a vessel can be diagnosed reliably only when a tum or m ass clearly surrounds the vessel (Fig. 3) . Irregularity of vessel walls shown at angiography can be due to tum or encasem ent or atherosclerosis. 
. Vascular displacem ent, but no direct conta ct with tum or: (a) contra st-enha nced C T scan and (b) T1-weigh ted (600/12) M R im age. The large soft tissue m ass due to osteogen ic sarcom a of the distal fem ur displaces the popliteal vessels posteriorly. The tissue plane visible between the vessels (arrow) and the margin of the m ass indicates that no gross tum or inv olvem ent of the vessels has occurred.
(a) (b)
F ig. 2. Vascula r displacem ent and direct conta ct with tum or, but no encasem ent: (a) contrast-enh anced C T scan and (b) proton density-w eigh ted (2466/20) M R im age. The large soft tissue m ass due to osteogen ic sarcom a of the distal fem ur is in intim ate contact with the poplitea l artery (long arrow) and vein (short arrow); no tissue plane is evident between the m ass and the vessels. Although both C T and M RI were interpreted as show ing encasem ent of the vessels, none was present at surgery.
vascular involvem ent was 3.3% and neural involvement was 1.1% for the 183 prim ary bone tum ors studied; corresponding ® gures for the 133 prim ary soft tissue tum ors were 4.5% and 6.8%, respectively. 8 T he positive predictive value of C T and M RI for neurovascular involvement by sarcom as in that study was only 6± 27% , w ith a negative predictive value of 92± 99% .
In view of these lim iting factors, what can be done to im prove the assessment of neurovascular structures at im aging of sarcom a? The im portance of excellent im age quality is obvious. Large im aging m atrices and sm all ® eld-of-view im aging focused on the local tumor site are required, as is use of app ropriate M RI surface coils. For CT , intravenous contrast m aterial delivered by rapid bolus injection should be used to optimize the delineation of vessels. Special C T or M RI angiographic sequences m ay be of value, as well. W hen interpreting the im ages, it is advisab le to rem ember the relatively low prevalence of neurovascular invasion and thus to lim it the tendency to over-diagnose invasion based solely on the demonstration of contact between tum or and neurovascular structures.
